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Summary A 78-year-old woman presented with leg edema and exertional dyspnea. Echocar-
diography revealed a smooth-surfaced mass adjacent to the left atrium in the pericardial cavity
with a massive pericardial effusion. Pericardiocentesis resulted in the drainage of a bloody
effusion. Magnetic resonance imaging documented a mass having isointensity on T1- and hyper-
intensity on T2-weighted images. In addition, the mass was evenly enhanced with gadolinium
10min after administration. By surgical resection, a 25× 30mm in diameter tumor was excised
together with a left atrial wall portion. The pathological examination made a ﬁnal diagnosis as
hemangioma.
Based on these ﬁndings, we report the rare case of pericardial hemangioma with a bloody
pericardial effusion, which presented with heart failure symptoms. Although bloody pericardial
effusion is considered a supportive characteristic for malignant tumors, we could preoperatively
ben
Carmake a precise diagnosis of
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Cardiac hemangiomas are rare, and account for 2.8% of
benign cardiac tumors [1]. Pericardial hemangiomas, in
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articular, are extremely rare. Here we report a case of
ericardial hemangioma with bloody effusion in a patient
ith heart failure symptoms.ase report
78-year-old woman was admitted to our hospital because
f leg edema and exertional dyspnea which appeared 4
Published by Elsevier Ireland Ltd. All rights reserved.
e16 K. Omura et al.
Figure 1 Echocardiography and coronary angiography of the pericardial hemangioma. (a) Transesophageal echocardiography at
0◦ rotation demonstrating a tumor (T) of apparent epicardial origin. LA, left atrium; LV, left ventricle; P, pericardial cavity. (b)
Transesophageal echocardiography with color Doppler imaging. Note color Doppler ﬂow (arrows) within lucent area within tumor
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tT), suggestive of vascular formation. PV, pulmonary vein. (c) an
ircumﬂex and right coronary arteries (broken circle).
onths before. The patient had a history of hypertension,
iabetes, and dyslipidemia.
Physical examination showed a blood pressure of
26/68mmHg, heart rate of 86 beats per minute, and a
ody temperature of 37.2 ◦C. Heart sounds were diminished,
ithout any murmurs, and pitting edema was found. A chest
-ray exhibited an enlargement of the heart (CTR 68%) but
o pulmonary congestion. Electrocardiography revealed low
oltages on the limb leads. Transthoracic echocardiography
howed a pericardial effusion and a mass (25× 30mm in
iameter) adjacent to the left atrium. Although pericardial
ffusion was massive, the right ventricle was not collapsed,
ndicating that cardiac tamponade was not accompanied
y the tumor. Transesophageal echocardiography revealed
he mass was smooth-surfaced and located in the pericar-
ial cavity, widely adjacent to the left atrium between the
eft atrial appendage and the left pulmonary vein (Fig. 1a).
olor Doppler ﬂow was noted within the tumor, indicating
he existence of blood vessel formations (Fig. 1b). The peri-
ardial effusion was bloody and exudative, but levels of
arcinoembryonic antigen, carbohydrate antigen 19-9, can-
er antigen 125, and soluble interleukin 2 receptor were not
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a) Coronary angiograph shows that the tumor was fed by the left
levated in the effusion. In addition, pathological labora-
ory examination revealed no malignant cells in pericardial
ffusion. Cardiac contrast enhanced computed tomography
CT) revealed a large, hypodense, pericardial solid mass
ith peripheral enhanced area on the early phase (Fig. 2a)
nd uniformly enhanced area without central part on the
ate phase (3min after injection) (Fig. 2b). In the three-
imensional electrocardiogram-gated cardiac CT, we were
ble to obtain a better stereoscopic localization of the
umor (Fig. 2c). Cardiac magnetic resonance imaging (MRI)
evealed the mass had isointensity on T1- and hyperinten-
ity on T2-weighted images (Fig. 3a and b). The periphery
f the mass was intensely enhanced by the administration
f gadolinium contrast media on the ﬁrst pass perfusion.
en minutes after gadolinium administration, there was an
ntense delayed enhancement within the mass, indicating
he delayed slow blood ﬂow (Fig. 3c—e). Fluorodeoxyglucose
ositron emission tomography showed only physiological
ccumulation. Coronary angiography revealed some feed-
ng vessels from the left circumﬂex and right coronary
rteries to the mass, as well as stenotic lesions on left
nterior descending and left circumﬂex arteries (Fig. 1c
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Figure 2 Enhanced computed tomography (CT) analysis of the pericardial hemangioma. Cardiac contrast enhanced CT revealed
a pericardial mass with peripheral enhanced area (arrow) on the early phase (a) and uniformly enhanced area without central part
(arrow) on the late phase (b). The 3D CT revealed the localization of the tumor (T) between the left atrial appendage (LAA) and
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rthe right upper pulmonary vein (PV) (c). LAD, left anterior desc
and d). We made a preoperative clinical diagnosis as car-
diac hemangioma, because of its vascularity and benign
characteristic.
The patient underwent open heart surgery resulting in
resection of the mass, together with coronary artery bypass
grafts. At the incision of the pericardium, the pericardial
effusion was not bloody but rather yellowish and clear. The
mass was located between left atrial appendage and left
pulmonary vein, and was removed along with a left atrial
wall portion. On sectioning, the mass was red colored and
solid, the size was 30× 25× 20mm in diameter. The cut
surface appeared somewhat hemorrhagic (Fig. 4a). Histolog-
ical examination revealed abundance of capillaries, which
helped the pathological diagnosis of a hemangioma (capil-
lary type) (Fig. 4b—d).
Discussion
Primary cardiac tumors are rare. The incidence of pri-
mary cardiac tumor ranged between 0.0017% and 0.28%
in an un-selected autopsy series [1]. It has been reported
that approximately 75% of primary cardiac tumors are
benign and 25% are malignant. Fifty percent of the benign
tumors are myxomas, followed by lipomas (19%), and pap-
illary ﬁbroelastomas (17%). In contrast, hemangiomas are
rare, representing only 2.8% [1]. Thus, the case pre-
sented in this paper represents a unique opportunity to
observe a primary cardiac tumor in a clinical setting.
They are histologically classiﬁed into three types: tumors
composed of multiple, dilated, thin-walled vessels (cav-
ernous type), smaller capillary-like vessels (capillary type),
and dysplastic malformed arteries and veins (arteriovenous
type).
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ang artery; LCx, left circumﬂex artery.
Cardiac hemangiomas are often asymptomatic and clin-
cally insigniﬁcant, and thereby diagnosed incidentally in
ost cases. Depending on the location, size, and degree
f invasiveness, however, a variety of symptoms can occur
uch as dyspnea, palpitation, atypical chest pain, and
rrhythmia. Other symptoms may result from compression
f the surrounding structures, obstruction of the out-
ow tracts, embolization, pericardial effusion, or cardiac
amponade. The natural history of cardiac hemangiomas
s unpredictable, ranging from dormancy to accelerated
rowth or spontaneous regression/involution. Chalet and
olleagues reported that a left atrial hemangioma had
eveloped to an intracardiac angiosarcoma 7 years after
urgical excision [2]. Cardiac hemangiomas may occur in
ny cardiac location and involve the endocardium, the
yocardium, or the epicardium. Kojima et al. summa-
ized the reviews of 56 cases of cardiac hemangiomas
nd reported the localization of these tumors was the
ight ventricle in 20 cases (35.7%), the left ventricle in 19
33.9%), the right atrium in 13 (23.2%), the interatrial sep-
um in 6 (10.7%), the interventricular septum in 6 (10.7%),
nd the left atrium in 4 (7.1%) [3]. In this context, we
resented a rare case of cardiac hemangioma within the
ericardium.
Our case showed bloody pericardial effusion which is one
f the ﬁndings suggestive for malignant tumors. There are
ew reports of cardiac hemangioma presenting as bloody
ericardial effusions although the underlying mechanism
emains unclear. Sata et al. presumed the irritation caused
y mechanical friction with the tumor led to spontaneous
upture of epicardial tumor vessels [4]. In this case, bloody
ffusion by pericardiocentesis was detected before surgery,
ut not during the surgery. We speculated that this discrep-
ncy may be explained by the transient rupture of blood
e18 K. Omura et al.
Figure 3 Magnetic resonance imaging (MRI) analysis of the pericardial hemangioma. (a) T1-weighted imaging with fast-spin echo
and blackblood suppression in axial image. The tumor (arrow) has an intermediate signal intensity, similar to myocardium. (b) T2-
weighted imaging with fast-spin echo and blackblood suppression in axial image showing high signal intensity of the tumor (arrow).
Delayed enhancement images 1min (c), 3min (d), 10min (e) after contrast demonstrates homogeneously intense enhancement of
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essels on the surface of pericardial hemangioma. Capillary
emangioma has been reported to have some characteristics
uch as high vascular density with thin vessel walls. However,
t has not been reported whether this capillary type has any
emorrhage complication more frequently than other types
f hemangioma.
Due to the relative scarcity of this type of case, the
recise diagnosis of cardiac hemangioma is sometimes difﬁ-
ult. However, recent excellent diagnostic modalities have
nabled more precise evaluation before surgery. Echocar-
iography is a sensitive and noninvasive modality for
etecting cardiac tumors, including hemangiomas. With
olor Doppler, the ﬂow signal inside the tumor helps us
o diagnose hemangioma. Moreover, echocardiography is a
seful modality to detect recurrent tumors after resection
nd should be performed periodically. Although echocar-
iography can detect the tumor and its location, cardiac
RI is superior in the qualitative diagnosis of the tumor
ecause of its excellent contrast resolution and multipla-
d
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e
war capability to allow optimal evaluation of myocardial
nﬁltration, pericardial involvement, and/or extracardiac
xtension. Hemangiomas are characterized by heteroge-
eous isointensity or hypointensity on T1- and hyperintensity
n T2-weighted images. They are enhanced with contrast
odestly in early phase and ﬁlled in intensely in the
ate phase of contrast administration, reﬂecting delayed
enous ﬁlling. Typical CT imaging of a cardiac hemangioma
eveals intense contrast enhancement due to the vascu-
arity of the tumor. Coronary angiography is sometimes
seful in revealing how the tumor is fed and its charac-
eristic tumor blush. Knowledge of these imaging features
f hemangiomas is important for accurate diagnosis and
anagement.
In summary, we have reported a rare case of pericar-
ial hemangioma with a bloody pericardial effusion which
resented with heart failure. Although bloody pericardial
ffusion is one of the typical ﬁndings of malignant tumors,
e could make a precise diagnosis of benign hemangioma
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Figure 4 Macro- and microscopic examination of the pericardial hemangioma. (a) The resected tumor measured 30× 25× 20mm.
(b) Microscopic examination with hematoxylin-eosin revealed dilated and proliferated vascular structures (100×). (c) Immunohisto-
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